Folic acid conjugated PEG coated gold-iron oxide core-shell nanocomplex as a potential agent for targeted photothermal therapy of cancer.
This study reports the synthesis and characterization of poly(ethylene glycol) coated gold@iron oxide core-shell nanoparticles conjugated with folic acid (FA-PEG-Au@IONP). Also, targeted therapeutic properties of such a nanocomplex were studied on human nasopharyngeal carcinoma cell line KB and human breast adenocarcinoma cell line MCF-7 in vitro. The synthesized nanocomplex was characterized by transmission electron microscopy (TEM), dynamic light scattering (DLS), UV-Vis spectroscopy, vibrating sample magnetometry (VSM), and Fourier transform infrared (FTIR) spectroscopy. The photothermal effects of nanocomplex on both KB and MCF-7 cell lines were studied. Cell death and apoptosis were evaluated by 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay and flow cytometry using an annexin V-fluorescein isothiocyanate/propidiumiodide apoptosis detection kit. It was found that nanocomplex is spherical in shape and its size is approximately 60 nm. UV-vis spectrum showed that nanocomplex has appropriate absorption near infrared region. FTIR spectra obtained from nanocomplex before and after conjugation with FA confirmed the formation of folate conjugated nanocomplex. Significant cell lethality was observed for KB (∼62%) and MCF-7 (∼33%) cells following photothermal therapy. Also, it was found that majority of the cell deaths were related to apoptosis process. It can be concluded that, the synthesized nanocomplex is an effective and promising multifunctional nanoplatform for targeted photothermal therapy of cancer.